Mitigating oxidative stress-induced damage is critical to preserve neuronal function in diseased or injured brains. This study explores the mechanisms contributing to the neuroprotective effects of pigment epithelium-derived factor (PEDF) in cortical neurons. Cultured primary neurons are exposed to PEDF and H 2 O 2 as well as inhibitors of phosphoinositide-3 kinase (PI3K) or extracellular signal-regulated kinase 1/2 (ERK1/2). Neuronal survival, cell death and levels of caspase 3, PEDF, phosphorylated ERK1/2, and Bcl-2 are measured. The data show cortical cultures release PEDF and that H 2 O 2 treatment causes cell death, increases activated caspase 3 levels and decreases release of PEDF. Exogenous PEDF induces a dose-dependent increase in Bcl-2 expression and neuronal survival. Blocking Bcl-2 expression by siRNA reduced PEDF-induced increases in neuronal survival. Treating cortical cultures with PEDF 24 h before H 2 O 2 exposure mitigates oxidant-induced decreases in neuronal survival, Bcl-2 expression, and phosphorylation of ERK1/2 and also reduces elevated caspase 3 level and activity. PEDF pretreatment effect on survival is blocked by inhibiting ERK or PI3K. However, only inhibition of ERK reduced the ability of PEDF to protect neurons from H 2 O 2 -induced Bcl-2 decrease and neuronal death. These data demonstrate PEDF-mediated neuroprotection against oxidant injury is largely mediated via ERK1/2 and Bcl-2 and suggest the utility of PEDF in preserving the viability of oxidatively challenged neurons.
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Introduction
Pigment epithelium-derived factor (PEDF) is a 50 kDa secreted multifunctional glycoprotein increasingly recognized for its neurotrophic properties (Yabe et al., 2010) . PEDF is a member of the serpin superfamily of proteins but it lacks inhibitory properties against either serine or cysteine proteinases (Becerra et al., 1995; Tombran-Tink, 2005; Tombran-Tink et al., 2005) . PEDF is highly expressed in the retinal pigment epithelium (RPE) and has been implicated in vascular and neural retinal disorders (Barnstable and Tombran-Tink, 2004; Becerra et al., 2004) . In culture, PEDF exerts protective effects on RPE cells and retinal neurons via multiple mechanisms including extracellular signal-regulated kinase (ERK1/2) phosphorylation (Ho et al., 2006; Tsao et al., 2006) and inhibition of apoptosis-inducing factor nuclear translocation (Murakami et al., 2008) .
However, PEDF expression is not confined to the retina, as it is found in serum, cerebrospinal fluid, and is widely expressed in the CNS (Kuncl et al., 2002; Singh et al., 1998; Tombran-Tink and Barnstable, 2003b) . PEDF has been shown to enhance survival and differentiation of neurons in culture as well as to induce neurite outgrowth (Gettins et al., 2002; Houenou et al., 1999) . PEDF protects cerebellar granule cells from serum-deprivation and glutamate toxicity (Araki et al., 1998; Taniwaki et al., 1997) . The protective effects of PEDF in these cells have been attributable to NF-B activation and induction of both CRE-and NF-B-dependent genes (Yabe et al., 2001 (Yabe et al., , 2005 . In vivo, the neuroprotective function of PEDF against ischemic damage has been demonstrated in rat middle cerebral artery occlusion model where infarct volume and degree of edema are significantly reduced in rats transfected to over-express the PEDF gene (Sanagi et al., 2008) . However, the mechanisms whereby PEDF protects neurons from injury have not yet been fully elucidated.
Oxidative stress, caused by an imbalance between the generation and detoxification of reactive oxygen species, is a deleterious condition leading to cellular death in both the eye and brain. Oxidative stress is increasingly implicated as an important trigger for the development of neurodegenerative diseases such as Parkinson's disease and Alzheimer's disease as well as brain injury (Aliev et al., 2002; Eghwrudjakpor and Allison, 2010; Loh et al., 2006; Taupin, 2010; Wang and Michaelis, 2010) . In the eye, PEDF has been shown to possess anti-oxidant properties. PEDF protects
